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^-S-^, -2-€K0 3 HH 4h*i(0) #*fl5L & TEOS^l ^«fl ^ *fl^8 

^7> <&JL l^o> 7 > ^-71 H^l^llr nfl^?!; ^7]^ € *r $1 

51 <LV5^1 ^7>^ ^71^ ^-§r ^7> 

£ 7 
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#^ <a*>: 2003/9/2 



^S-^l *H2: y 0 Vl H {Method For Manufacturing Semiconductor Devices} 

£ 1 JE 3^r ^2fl 7l^ofl ^tr 6f°l#^l°l^ (Shallow 

Trench Isolation) M-Bj-'fi ^ ^S.. 

-f B*ffl*l o>ol^eflol^ ^.g. q.^vfl cfTg ^s.. 

<3> a. Tils «o v ^ ^1 ^tr ^SMlfe 

*H iol = (void) ^ &<>1 ^-Sj-eV* nfl^Al^O.^Ml #713 

< 4 > ^a]-^ o.S, tiViE^l rfc*}^) oH#^l°l^( Isolation) 7l#S^ ^sj-^ o] 

-g-tr L0C0S(Local Oxidation of Silicon) 7l#<>l A>-g-s]^ #t}. L0C0S 7l^ 

<EHJ* iL<£*}7l e>^ AflS^- C>ol^eflol^ 7l##o) #«V<5}711 7fl^-5lol ^J7 ZL 

PBLCPoly Buffer LOCOS), R-LOCOS(Recessed LOCOS) ^ 7}^o] ^ a} 
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1020020085869 #^ 2003/9/2 

#*H?1^ Afl « (Bird's Beak) f$*Hr ^ ^ 

<5> ^e^l 7fl^l^r 4§3.-f d r°l#3H^ (Shallow Trench 

Isolation: STI) 7l ^ ^^i}. # 7 1 ^5-4- B^l <>H#3M^ 

3 £ 3f7l ufl£-ofl ti>c^l ^7>^ JI^sHl nfl-f -ft-B^th 
<6> #7] STI^^: *K£*fl 7l^£] ^ = <3<*H ^^*>al ^ €^ (Gap 

Filling) -g-^H Sjtfl #71 B«*l xfl^fl -S-^-^-S- 7 J ^*S(gap filling)^ ^ 
#7l ^sj-^* SHM^l^KChemical Mechanical Polishing: CMP^^^-S <3*> 
*H ^ #s}-^ 7]^ rip^M, 7]^ 

<7> #7) H3I*1« ^ ^*8*Rr #S^°-3.fe ^ <£ 

Jltr 0 3 -TE0S(Tetra-Ethyl -Ortho-Silicate) Sr^7l#^2}-(Atmospheric 
Pressure Chemical Vapor Deposition: APCVD) #S>^-, JI^S. -t-Bj-2.il> S>^-7]# 
-f^HHigh Density Plasma Chemical Vapor Deposition: HDP CVD) #3>**M ^rS. 

19-5 



1020020085869 #^ 2003/9/2 

< 8 > ^Eflo] | S o H ^ <>H^H^ ^S}^, £ H 51*1*1 

71^4 aV£*fl 7l^r(10)^ <*(|» # 

<3(fj®)^ ^1:^(11)4 ^^(13) ^ ^V^(15)^ 4^ ^^^-i: £ 

*y*]o.5. ^Al^t}. olnfl ; # 7 1 -y-sKKll)^ ^-v\]7\ 25-200A^lJl, #7] ^5}- 
«Kl3)s] *M|7> 1000-2000 Ao] 4. tf^-, a}^^^ °}-%-is}°) <$7] 

51*fl 71^(10)3 ^-ofl a>5)-^-(11)4 ^^(13) 5? ^^(15)^ ^ 

7fl^f(16)* 1^^!^. °H*1, ^-71 ^^"(15)* *|zj- Hiatus ol-g- 
^-71 wl£^l 71^(10)^1 ^H. 3000-4000A^ 3^1^ ^*)% 

<9> S. 2°fl ti>S]- £o) t J£ 7 ) H3tt*l(17) vflsl 71^(10)^] 

oil ^"S^, °fl» ^^-(19)* ^^^H ^*fl 300~400A^ ^ 

°lr #7l B*5fl*l(17)^ *>51*fl 71^(10)^ ^^o]] $7fl^ 

atb, -S-71 B 31*1 (17) iJH £ 3^ <S:3W21)°1 *fl^ 

<io> £ 3d\] H>sf ^o], O3-TEOS 3^-71 ^aKg-^ °] aV^-b]- 

(21)£ #7] H«*l(17)£] "fi^Hl €^ ^Ml, #<H 5000~6000A^ 

3^*1^. #7l O3-TEOS W^^V^ cflAlofl J7^£ Sj-*M#^ 

<n> o]^ ( £Tgofl £A]^1 -g-^o] ^-tj-71^914^^: <>l-g-SH # 

7} ^^"(19)^- ^SW^lal <i^(15)^ ^-7] ^^(13) ^ #7] 
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*Kll)-fc S-^r- ^-71 ti>£^l 71^(10)^ °J^}± ^<*2] ^ 

#A]^ ^H^H^ ^-§- 

<12> Hfim, #EJH*r O3-TEOS ^^7l ^-#2}-^-^ ol 500~600°C^ -&5L<4 0 3 ^ 

7]^ <!>-§- -§-7H TE0S1- ^^JlS*) 0 3 # *H ^7) TE0S-1- 

7l^L ZL £-*fl ^^#51 ^13} ^ JL^ 3f^§T fsH ^71 H€^l(17)^ 
(21)^ *fl^m^. 

<13> ^IM", #2fl^ O3-TEOS sH^l^^^^M 500~600°C^ JL^r^l- 200torr 

o)^o) JL<£ ^^^1 3l*S£)7l nfl^l ^-7] 0 3 ^7HH^ tiV-g-^ 

7]^" ^-g^l ^-Alofl ZL ^eflo) O3-TEOS 3-*M#^-^£r $ 

¥^1 -f^^l >*7l H^l^l^ S.o] nl^sl-^-ofl 4 

<14> ^"71 JI^SL Sj-^71^^^^ #5}-^} # o]-g- 

£| ^ ^ ^^i^ ^"71 O3-TEOS 2>*]-7l^^-*<m4 

^ ^^o] uHli^o]] ttj-H}- ^-71 H^^l^ tgtfofl 3711 ^€r*Rr *fl ^ i^- 
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1020020085869 %:^ QA- 2003/9/2 

<15> oj<2}- ^ol, ^Efl^ #7l S3!*l<^ QSfO] Pl^sl-f-o]] rc)-5} #7l E 

31*1*] nfl^^ ^#*1-J1 $xa. 

<16> Uj-51-A-l, £3,0] H^l^Hl iL^S} ^ &o] ^51-^ 

#51^1 ^71^ Jf-^ ^Al^^cfl 5£tK 



^ ^ aj-g-] 

<18> o]2f ^ ^*>7l ^ a- ^^^1 ^ #£*ll ^>^1 ^flS #^ 

o 
i 

<19> #5^1 7l^r #ofl ^f^]^ :f ^-71 #JE*ll ^EL <g 

Aj- 7l ^o^o] 7 fl^» ^^l^r #31; #71 7fl^ vfl<^ ^ 

^<^Sl tiV£^l 71^1 H«*l* ^-^M^ #31; TEOS^l ^ 0 3 
» ol-g-^b TEOS^l £-*ll/3l^ #-§-* ^-^ilS 4V7I #51*11 71^ 

S.^] 3#*l7l^r #31; ^ #71 #2|-^ #4 3^1^ 

#71 B31*l» #71 #5}-<3h°3L nfl^Al7l^ #3l# i^Rr ^^SL 

<20> y>^csl-7^ ( #71 #5)-^ ^^A]7l^ #31tt 

<2i> ^-71 TE0S# 500-600 °C ^ .31^-4 lOOtorr *1#^) ^-Eflo] -g- 7 H 

^a]^ #71 #5i*fl 71^1 *a}-Al7l^ #31; #71 TEOS^l ^# 



19-8 



1020020085869 #^ H*}: 2003/9/2 

*\7}5L #71 tiV-g- -g-71 ofl #^Kr ^"71 TE0S» Wll7lAl7l^ ^Tfl J £ #7l 
-8-71 SI <y-^-8r lOOtorr °1^ Hflol^ <^ § * o 3 l- #7l 

-§- -8-7H -fr'aAisgct.s^ -*7l TE0S« Tfl^^ ^-71 #51*11 71 

^71 ^^-g- ajf^lfe ^Tjll- ^ ^rf. 

<22> W ].^^]. 7 ll^ j TE0S o^ ol^ofl a o V 7 ] UVJ^I 71^-i: ^l^^lfj 

^71 -8-7HA1 ^71 *>5L^1 71^ l^elAl^ ^7> 5M. 

<23> H]-^-a|*|.7|lfe t #7l *>JE3l 71^ HC1 -§-^^1 ^1*11 ^HHfH}. 

<24> B ]-^^ 7) l^ j ^-71 H>£^1 7m* ^71 tiV-g- -8-7H1A-1 0 3 ^ 7l 5L ^3 

*m ^7} 

<25> HV^^Tllfe-, ^-71 tiVS^l 71^-* 500-600 "C 3 £r5L^H I^EHsa ^7> 

<26> ol*> f ^T^ofl tijc^j] ^2- H 0 V^* ;*lJf<g 51^* 

4M1*1 -M^Ms #efl^ ^ * ^ ^--g-^l ^ofl^ ^ 

<27> £ 4# ^ , ^Sl€" 71^ ^ «>£^1 71^(10)^1 <H 

^, <« ^((ttJ®)^ #^1 ^rSj-^-(ll)^- ^5^(13) ^ ^^-(15)51 

cf# ^<£^M- ^^V^l^-S. *l#X|7jtl-. olnfl, ^1-71 ^^(11)^1 -^7)17} 25-200 
A°]5i, ^7} 13)^1 ^}7\ 1000-2000 A °1 4. cf*, a>^1 ^14^-^* 

°)&*}^ ^7l ^JE^l 71^(10)^1 ^JEl <3<* #6fl ^sKKll)^ ^3^(13) ^ 
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#3^(15)^ ^ 7fl^-f (16)« ^^i}. o)o]X\ t ^7} ^V5l-^-(15)# -^4 
^H#°-5. °l-§-*M #7l 71^(10)^1 €^ 3000-4000 A 2] 

n>3. xjz^l^o.^.*) ^-7) aVS^ll 71^(10)^1 H 31*1 (17)1- 

7jCf. 

<28> ZL Cj-g-, -S-71 B 31*1 (17) vflSl 7]*(10)^ ^^^1 <^1* 

#5^(19)^ l^s^^ofl ^sfl 300~400A^ ^^lls. ^^l^lrf. # 
7] B 31*1 (17)^1 aV^^l 71^(10)51 -^4^1 ^*ll*Rr *1 
-f^JI 21 th #71 H 31*1 (17) i^H £ 651 ^5KK23H nfl^£|&* nfl Aj- 7 | a> 

3^-(2iH^ ¥^ 3^* ^H^l^M ^^014. 

71 i£iE*)l 71^(10)^1 7>^ol ^ ^-71 ^TlAl^lrf. ol^ £ 6 ^ 

^5KK23);2l ^-5-* #71 ^^-(23)^1 

°}^.$\ B3!*l(17)£l g.T& ^7} ^-^^711 *>7l ^^lt).. 

<30> £ 6 ^ %^}^. , n3 cf-g-, -§-7l(5lX| oV^), «]■ 

-§- #71 4^ aV£^l 7l^r(10)^r #3V^M °1°H, #7l 

31 71^(10)^- l«-?> 0 3 ^7H1^ ^^SlAl^rf. ^71 -g-71^1 

^£^r ^5KK23)£1 ^# ^£S1- -S-^^>711 ^T5Rr W>^^C1-. Aj. 7 l A> 
sl-^-(23)5l £r£^ 500-600^01^1-. 

<3i> , #7] b ^ (17)^ #2^(23)^: *ll^l7l7l ^*fl #7l #^-^"(23)^: 

^^Rr ^*}^ ^^(21)^: ^^Al^lcf. ole^ #4 ^Al^-o.^ 
#7l H31*1(17H1 cf#Sl ^^-(21)* nfl^Al^lcl-. 
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<32> o]m. ^ #^ oi^-ar}^, #71 *];-§- ^5L# 500-600 °C 3} jl^SL 

S. £^3. #7l aV-g- -g-71 ^3} <a-^^r lOtorr -fr*l tr ^Wl 

711^^ (carrier) 7}iS^ He^r ^ 1:*^ 7fif °l-8-*H T E0S# #7l 
-g-71 S -fr«a^ltltl-. »H, #7l TEOS^ f^s}- 7l# <IIJL71*1 & 

O.S.S. Ml 3*1 ^ #EflS #71 ti>£^l 71^(10)^11 H^T^V^ ^ U 

o.^. 14^, # 7 i TE0S 7> #7i #^-^-(19)^1 si-o-H ^°i ^u^Kr 

^em^o.^ # 7 ] TE0S o} ^> 7l e 31*1(17)31 £.#2) 2.€- 

*l3H*1 ^SrM ^##^1 ^^*>cl-. *r^, #71 *1 (17)3 S^l ^ 
=1*1 TEOS^r #7l tiV-g- -8-71 si Sl«-s wfl7l^tK 

<33> O^A^ #71 TEOS^l -ft-^-g: ^^l7lJl #71 -8-71 31 »\)o) + 

<&mL3. § J=L aj-o. ^. 7H1 ^ -O.ojAl^Jcl-. Olufl, #71 0 3 3l 7>^- 

^ -*7l H ^1^1 (17)31 ^^7>^3l £iM- 3l«fl #71 tiV-§- -8-7131 oJ-^-g. 
lOtorr o]#o.s ^^4. 0^ tr^, # 7 1 0 3 3-^ ^sfl^ #i(0) €*Hf 
A o v 7l TE0S31 -fi-SSj-j! #71 £*fl€ ^3f#°l 7fl^*H Si-0-Si 

iE^r Si-0-H ^^tb^r. ^>S)-^-(21)ol ##ol IH^. #7l # 

3^(21)^ ^ A 31 ^1» SHrtf. 

<34> ol^ ( #71 0 3 3l -R-°^ ^^Al7lJI #71 -8-7131 <^ * tifl o] ^ 

<35> £ 7^- , £ 631 #31 ^Z}- 4ol tiV^- ^^LS^ #71 H€ 

*1(17H #7l #3^(21)^ ^#^171 B«*l(17)ofl -53:^(23)* *flfH 

^ ^7> &rK <^7H, ^"71 #^-^-(23)31 TE0S31 £.*fl 
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1020020085869 <M ^*}: 2003/9/2 

o} #461) <£)*fl o] e.^^ji, ^-7] TEOS^ ^ ^-Ir^r #7l H 31*1 (17)3] 5L€- 
*134M ^^HS 100%<>fl 71-7}^ ^^Sl^l7> ^ 

<36> TtfeH, ^o. cl ^ lt v E^ofl Jio]i=<£) ^ o} 0 ] 4>7l E^! 

<37> o^, £#oll SAl^l ^r^M- ^#3^ ^7l^^P>^-^# ^l-§-^H # 

71 #3^(23)^- ^W^l7lJi #7l #3W23)-§- t^e)^^ 3*11 ^l^^l^l 

-H, #7l ^^(15)-4 #7l ^5^(13) ^ #71 #3^(11)^8: 5L^ ^^Al^O. 

#71 #s.^| 71^(10)^1 ^^y. cg^sl s^-l- t#^o_s*| -fis-f B31 
*1 °H#i*IM# ^rS-W. 
<38> «h£*ll 7l#<^l ^ As] #s|-^M: <^e^ ^f^i ? 1je.s 

*Hltb m«*H a.ol= &<>1 #s)-^-* "HlH^l ^r7> sa^-. °l^r 

#7] ^IllH ?l^r 4^* ^#*1 71 31 i^o> 7 > #51*11 4l 

^ #71 3 W| ^ o^Cf. 

[^Sl Jl^] 

<39> <>1#«1|*1 #>H1«1 «V£ ^°1, & ^°fl ^ t> ^E-Sfl ^7>Sl ^1S 

#£*H 7l^ ^1= <8*H H33*l» ^#*1?1 ^ *>M-£1 ^-§- -8-71 

TEOS^l #-§-sh 0 3 ^^i *el£ 0 ^7># # TE0S3 **fl 3? *fl 

^ <£-§-^r 4^3-°~§- #4 ^1 W. 
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<40> nl-EH, ^ y}^2\ O3-TEOS Sj-«(-7l^^^oli4 jiigc l-e^} 

* "Hf^m ^7V $U i4o> 7 > ti>£^l 4l7>^ ^7l^ m.a^ f$^X\z3 ^7} 

<41> ^ t 2. ^ ^ 7)^^ ^^.ofl *V^§H 

^ ^ 133 *4HH 4°^^- 

^ °1 -f-^ xi^i^ 7>^1 ^Hl^ll^ 
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[^% v 1] 

#7] 71)^4 ^ cg^Sl tiV£*ll 71^1 3 -3*1 ?1 

#711; 

TEOS^ ^zj- ^-g-^, 0 3 » ol-g-^: TEOS^I ^-Sfl/zfl^ «V-§-^ ^^^!^ 
^Al§><^ # 7 ] 3#*1 ?l^r ^741; ^ 

71^ #7|1«- S^S^r <£jE*fl 4i7>o] ^ tij-^ . 

2] 

<#7] TE0S1: 500-600 °C^| -H^r*)- lOOtorr *l#Sl Sh§- -g-^l «^| 

^A^CLS*) #51*11 71^1 71 ^ #7)1; 

#7l TEOS^l -B-^* ^#^1 7}JL #7l «>-§- -8-7H ^S>fe #7l TE0S1- all 
7H?lfe #7fl; gj 

#7l «>-§- -8-71 si oj-^-g. lOOtorr °1#^ tiflo^ <a-^o_3. § * # 

71 0 3 «r ^"71 >&-§- -8-71 oil -frSJ^l^-5-S.^ #71 ^£ TE0S1- 3-*B, 7fl^^Al^ 
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#7l 71^1 # 7 ] #3^* 3**1 ?m ^711 # i^Kr ^ 



*ll 2 "M $1°]*], #7l TEOS^ ^ c-l^H #7l «KE*ll ^l^^lfl 
^ #7l oV-g- -§-7HH #71 ti}5L^l 71^ ^ Si Al 71^ ^^3- ^ ^S^l 

4] 

*fl 3 ^1 91°]^, #71 tiVS^l 71 HC1 -§-°JHl ^*fl 4^^171^ ^3* 
m$°S. *}*= £l*><31 *\}2i «o V ^ . 

5] 

^1 4 « Sd<>H, #71 ti>£^ 71^* #71 ti>-g- -g-7Hl^ 0 3 ^-^715. 1 
^Hl^l7l^ 3* ^-^O.S *Rr «Jr£^ll 4i7>^ 

6] 

*ll 5 &<>H. ^"71 aVE*fl 7l^r* 500-600 °C^1 -gr£^H 1^51^7]^ 

I^^CLSL te^ll ^7}o] «o^. 
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IS. 1] 
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IS. 3] 
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IS. 5] 



1111111- 
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[51 7] 
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